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Abstract  
This research is aimed at improving the quality of standard four pupils’ response in science inquiry teaching using Easy Erase 
Response Board (EERB). Respondents in this research consisted of ten standard four pupils from Talang Primary School. 
Researchers found out that the quality of pupils’ in-class response was very low. They also exhibited a passive attitude in 
answering questions in inquiry teaching. Researchers additionally found out that one of the problems lies in the quality of 
teachers’ inquiry. Thus, researchers have come up with EERB based on the idea of a famous American television reality show 
called “Are You Smarter Than a 5th Grader?”. The use of EERB is aimed at assisting the pupils to improve their quality of 
response in inquiry learning. Data is collected in the form of qualitative and quantitative involving unstructured observation, 
structured observation, Low Inference Self-Assessment Measure (LISAM) and questionnaires. The quality of pupils’ responses 
increased as a result of the use of EERB, which gives sufficient waiting time for pupils to think more appropriately. The pupils 
also seemed to have fun and were determined to display their EERB to the class because they all have the opportunity to respond. 
From the LISAM analysis, the multi questioning techniques used by the teachers as well as their willingness to receive ideas 
from the pupils show that teacher can improve questioning techniques using EERB. In conclusion, the use of EERB is proven to 
have improved the quality of pupils' responses and have increased their interest and enthusiasm in answering questions in the 
inquiry teaching. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The learning theories that have been researched by education psychologists are a process, which involves 
cognition, emotion, the effect of surroundings and experiences leading to the change in attitude, knowledge, skill, 
values and perception (Ormrod, 1995). Response and stimuli are mainly discussed in the behaviourism learning 
theory. In behaviourism learning theory, the change in response can be modified using the operant conditioning 
theory. Operant conditioning theory is a kind of learning in which the antecedent behaviour results in a new 
behaviour (Noriati et al., 2009). This learning theory is also called as instrumental conditioning  Skinner based on 
the connectionist theory proposed by E. L. Thorndike introduced operant conditioning. The learning process 
introduced by Thorndike is connectionism. Based on this theory, the connection between stimuli and response will 
become stronger if the effect of the behaviour is pleasant and satisfactory. Based on the research, Thorndike 
proposed three principles of learning. These principles play a pivotal role in the connectives theory proposed by 
Thorndike. According to Thorndike’s Human Learning (Edward, 1931), the relationship between stimuli (S) and 
response (R) will become stronger if the effect is positive. If a particular behaviour exhibits a negative effect, the S-
R relationship will become low and that behaviour is unlikely to happen again. In the theory proposed by Thorndike, 
there are three learning principles introduced namely readiness, exercise, and effect. Pupils’ responses are mainly 
applied in Thorndike’s readiness and effect laws. Based on Thorndike’s operant conditioning theory, a pupils’ 
response received by a teacher is based on behaviourism learning model. This model takes into account the 
knowledge of how human beings respond towards tasks and feedback. This model has a wide research base, which 
enables it to focus on the observable behaviours and clear tasks as well as the medium for assessment of pupils’ 
achievement (Noriati et al., 2009). In the context of this research, the intervention using the Easy Erase Response 
Board (EERB) technique is adapted from the behaviourism-learning model. This technique is aimed at increasing the 
quality of pupils’ response as well as to trigger better feedback from the pupils in inquiry learning. In a research 
done by Jane, (2007) on the use of audience response system (ARS) or more widely known as ‘clickers’, she found 
out that the use of stimulatory tools to enhance the quality of pupils’ response is very effective. Besides that, 
research done by Freeman et al., (2007) which encourages an interactive in-class learning environment; a 
comparison between electronic response system and traditional alternatives, he found out that electronic response 
systems are able to stimulate an interactive in-class learning environment. He added that the use of electronic 
response systems gives pupils equal chances to give their response in the classroom interactively. Inquiry teaching is 
a pedagogical approach that invites students to explore academic content by posing, investigating and answering 
questions (Ronald and Julie, 2008). Jackie and Beth, (2005) in their book Quality Questioning: Research-Based 
Practise to Engage Every Learner discussed about how the quality of a teacher’s enquiry can effectively change the 
classroom setting. According to the book, the use of effective enquiry techniques by the teacher in classroom enables 
pupils to think, learn and gain the learning objectives set by the teacher. In this regard, whenever any pupil gives a 
imprecise answer, the teacher needs to correct the answers immediately and thus create pupils’ creativity (Salvin, 
1998). Inquiry skill is a relatively important approach because it is the most commonly used technique after lecture 
technique in a teachers’ teaching technique (Freiberg, 1988). The waiting time is classified into waiting time I and 
waiting time II, depending on the definition used. Waiting time I refers to the silent time allocated after the teacher 
poses a question while waiting time II refers to the silent time after pupils have responded (Freiberg and Driscoll, 
1992). Basically, this literature supports the waiting time to be between three to five seconds right after the teacher 
has finished posing his question until the pupils start to answer, or after the pupils give their responses towards the 
question and before the teacher gives a response (Freiberg and Driscoll, 1992).  
 
2. Issues Concerned  
 
This study has been undertaken at Talang Primary School, which is a low performing rural school in the state of 
Negeri Sembilan, located 30 kilometres from the state capital. Most of the pupils come from an aboriginal village 
called Langkap Village that is 30 kilometres away from the school, and the remaining pupils are from local area of 
Talang Village. This school has been chosen as part of the research project to discover the root problem of the 
classroom teaching from both the pupil and teacher’s perspective. When I was placed in a teaching research team for 
twelve weeks in Talang Primary School, Tanjong Ipoh, I was assigned to teach science for standard four. 
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Throughout the whole process of learning and teaching, I found out that the quality of pupils’ response in answering 
questions in scientific enquiry approach was relatively low. According to my initial observation of five sessions of 
learning and teaching process in standard four science classes which used inquiry approach, only 40% of the pupils 
in the class gave a response to answer questions posed by the teacher while the rest did not. From the total 40% of 
the pupils who responded, 10% gave ridiculous and nonsensical responses, the other 10% gave incorrect and out-of-
context responses, and only 20% gave the appropriate and precise responses. However, the pupils were very highly 
enthusiastic as they started to raise their hands within two seconds right after the teacher posed each question. At the 
end of the class, the document analysis of the exercises and work done by the 20% pupils who responded correctly in 
the class shows that only 10% of them were able to spell their answers correctly while the remaining 10% of them 
were unable to spell their answers correctly. This kind of problem makes it even harder for me to find out pupils’ 
comprehension level about the topics that they have learnt in class. In science, the most vital elements that should be 
taken into account by the teachers in order to enhance the understanding of concepts in inquiry approach exist 
knowledge and prior experiences. According to American Association for the Advancement of Sciences, this inquiry 
is translated as an enquiry technique about a particular matter and finding the solutions for the questions posed 
(AAAS, 1989). However, if the pupils fail to give good responses in learning and teaching process, their teachers 
will also fail in adjusting the suitable teaching technique and mechanism parallel to pupils’ skills and proficiency 
levels. From my experience in the business of teaching and learning of science, I also found out that the time allotted 
for each session was not sufficient. Entailing this, I had difficulty in giving each pupil enough time to answer the 
questions in inquiry approach. I also thought that I might have disappointed a few pupils who were not given 
chances to share their answers with their classmates. This situation does not only decrease pupils’ motivation to 
critically think and respond well but it also reduces their enthusiasm to learn science. Thus, this action research is 
aimed at improving the quality of pupils’ response of standard four pupils in Talang Primary School in inquiring 
teaching process for Science subject, through the use of Easy Erase Response Board (EERB). 
 
3. Research Action 
 
This research employs the research model by Kemmis and Mc Taggart, (1988) as research framework. The main 
focus of this approach is that the researcher is also a teacher in the action research. It involves a few continuous 
cycles consisting of four main phases in the action research as indicated by Kemmis and Mc Taggard (1988) namely 
i) initial observation ii) planning action and collecting evidence iii) executing the action plan and collecting evidence 
iv) analysing data and reflecting (Zailah, 2005). Kemmis and Mc Taggart, (1988) introduce the Action Research 
Spiral (Kemmis and Mc Taggart, 1988) as illustrated in the diagram below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Kemmis and Mc Taggart’s Action Research Spiral. 
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Based on the first spiral, I have carried out reflection upon learning and teaching issues to be solved. Then, I 
prepared a suitable plan to solve these problems. After that, I carried out the plan and lastly I observed the 
improvement of the action. In the context of this research, I have designed the Easy Erase Response Board (EERB) 
as an intervention, as what has been inspired from a famous American television reality show called “Are You 
Smarter Than a 5th Grader?” This quiz-based television reality show hosted by Jeff Foxworthy involves one 
participant and five children (participant’s assistants) whose task is to help the participant to answer the questions 
posed correctly. The game begins with the first question posed by the host, which must be precisely answered by the 
participant. At the same time, all five children (the participant’s assistants) will also write their responses on an 
electronic board. These responses are kept unknown to the participant. If the participant wishes to use the answer 
from any of his assistants, only then the assistant’s answer will be displayed on the main screen. One thing that 
excites me is the fact that right after the host poses a question, all assistants can give their response by writing down 
their answers on the electronic boards, which will be later displayed on the main screen. This non-verbal response 
will not only encourage these children to give their answers but as a matter of fact, their responses are easy to be 
accessed and checked when they come up on the main screen. It is from the unique features of this TV reality show 
“Are You Smarter Than a 5th Grader?” that I have renovated the electronic board into EERB. The EERB that I have 
designed is a board sized A3 (297 mm × 420 mm). EERB is a form of stimuli to gain a response from the pupils 
easily, and using this technique, pupils’ responses can be checked faster. When the teacher poses a question to the 
class, pupils will write their answers on the EERB as their response and they will raise EERB to show it to the 
teacher in particular and to their classmates in general as a form of idea sharing. The use of EERB also encourages 
pupils to think and write their answers. On the other hand, the teacher can check the pupils’ answers and spellings 
faster and easier. The matter of precise spelling in learning and teaching process in science classroom is very vital 
since there are a number of scientific terms that need to be learnt by pupils in Science. In regard to this, EERB trains 
pupils to spell the scientific terms precisely. Pupils’ response can be obtained by the teacher posing a question 
entailed by the response given by pupils through EERB stimulus. In fact, Craig Berg (2010) proposes that all 
teachers in primary and secondary schools should make use of dry erase boards to create an exciting environment, 
nurture active learning and improve the strategy for formative and summative assessment in classroom. Harold 
(2008) in his working paper Student Response Systems: Interactivity in a Classroom Environment asserts that the 
quality level of pupils’ response can be upgraded by assigning each pupil a tool which can be used to assist them in 
the inquiry process, question (Q) and answer (A). The use of the tool will improve pupils’ participation and 
interaction in the Q and A session in classroom environment. The use of multi-functional tools like technological 
tools or EERB enables every pupil to give response during learning process and makes them more active in the 
process. I have used three sessions of inquiry teaching to evaluate the effectiveness of the intervention. The inquiry 
teaching involves a pivotal process, which is an experiment. The intervention of EERB will not be used during this 
experiment. Rather, intervention will be employed during the brainstorming activity involving teacher and pupils. 
This was done two weeks after the experiment was carried out and includes the process of collecting and drawing a 
conclusion for the experiment. Every pupil is given an EERB kit so that they gave his or her response during 
learning and teaching process together with his or her teacher. The pupils wrote their answers, ideas or questions on 
EERB and raise EERB to show their response to the class. The questions asked by the teacher also use the suitable 
level as indicated in the Bloom’s Taxonomy theory whereby the questions will range from lower level questions up 
to questions which require higher level of thinking. Questions may as well be modified to suit pupils’ responses in 
the classroom. In this research, I have used three levels of questions using inquiry method. In each of these inquiry 
teachings, I have prepared a few questions to prompt responses from the pupils. All questions are in the form of 
inquiry-findings. The number of questions asked during the intervention is 20. In conducting this research, I have 
used inquiry-based teaching assisted by EERB in standard four sciences to teach the theme ‘understanding that 
plants basic needs’ under the title ‘the basic needs of plants’. This topic has been chosen in this research because it is 
closely related to the pupils. This is due to the fact that their existing knowledge and prior experiences are very broad 
since majority of them come from rural areas.  This will help me in identifying the pupils’ conceptual understanding 
and correcting any misconceptions as well as improving the quality of pupils’ responses. 
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4. Findings 
 
4.1 How can EERB improve the quality of pupils’ responses in inquiry teaching? 
 
While collecting data through the unstructured observation method, I acted as the observant in this research. I 
carried out the observation before and during the intervention is applied. When the usual traditional inquiry teaching 
method was used, I found out that pupils were very enthusiastic to raise their hands to answer the questions. 
However, the answers given were unsatisfactory and the quality of pupils’ responses was very low. Meanwhile, after 
I used the EERB intervention, the quality of response given by these pupils was very satisfactory and there was a 
significant improvement in their quality of response (see Fig. 2 (a)). In addition, I also observed that the use of the 
EERB also stimulated my pupils’ attitude towards learning. This is demonstrated when I was teaching using the 
traditional inquiry method, pupils’ responses were unconstructive and were merely done to attract their teacher’s and 
friends’ attention. However, after I applied the use of EERB in inquiry teaching, I found out that there were some 
vigorous positive changes in terms of pupils’ improvement in their quality of response (see Fig. 2 (b)).   
 
 
 
 
 
 
 
 
 
 
 
 
 
Meanwhile the data collected through structured observation that has been carried out also exquisite results. In 
terms of pupils’ commitment to raise the EERB, 98% of them had raised the EERB to respond to 20 questions posed 
in one hour of inquiry teaching. This finding is not so surprising since they have always been active and eager to 
answer the questions given by teacher in class. In terms of the quality of pupils’ response, a total of 68.88% of the 
pupils managed to give precise and accurate responses, 17.86% of them gave less accurate responses while only the 
rest 13.27% of them gave inaccurate responses. Through my observation, I also found out that the improvement in 
the quality of pupils’ response in inquiry teaching mediated by EERB was influenced by several factors which 
include i) the waiting time given to pupils to write their response on EERB was sufficient; ii) pupils were highly 
motivated to display their answers on EERB and; iii) the answers written by pupils on EERB are easy to be corrected 
and revised. Apart from these factors, the interactive nature of EERB also contributes to the improvement in the 
quality of pupils’ response.   
 
4.2 How can EERB improve pupils’ enthusiasm and interest in inquiry teaching? 
 
I have used three data collection methods namely unstructured observation, structured observation to improve 
pupils’ enthusiasm and interest in giving response in learning and teaching process in science. This can be proven 
through unstructured observation I have carried out based on the analysis of photographs taken. The pupils were not 
only eager to give response by writing it down on the EERB but they were also curious to engage in the next lesson.  
The same situation can also be seen when I was using the structured observation data collection method. In this 
method, I have used the checklist of observation 1 to observe their attitude (whether or not the pupils raised the 
EERB). The result of the data analysis showed that 98% of the pupils raised their EERB. That demonstrates that 
their readiness aspect to raise EERB is high. It also indicates that the pupils were enthusiastic and very interested in 
using EERB.  
(a) (b) 
Fig. 2. (a) the accuracy of pupils’ response easily identified; (b) pupils’ readiness in raising EERB   
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The analysis of the questionnaires that I have carried out also posits the same positive results. When item one and 
item two were given to the 10 respondents, 100% of them agreed that they enjoyed my lesson with the application of 
the intervention and they also understood the contents of that day’s lesson fairly. A total of 80% of them agreed that 
they are keen to answer questions using EERB while 90% of them wanted to have EERB in the future learning 
sessions. 
 
4.3 How can researcher improve his inquiry technique to enhance the quality of pupils’ response? 
 
In unstructured data collection method, I have observed my attitude in learning and teaching room through video 
recording. I found out that I have successfully improved on my inquiry technique in classroom. The questions given 
to pupils were not in the form of double-barrelled and I also have given sufficient waiting time for pupils to respond. 
The use of EERB does allow sufficient time for pupils to think about the question and write the answer on EERB.  
The analysis of video recording through LISAM on the other hand has shown that because of the application of the 
intervention, I have undoubtedly improved on my inquiry technique. From both LISAM analyses done, I was able to 
reflect on what I have done during learning and teaching process. Though there are a few demerits that I need to 
work on for the next learning and teaching sessions, I am very satisfied with the use of EERB because I can plan 
inquiry techniques effectively. I also had enough time to immediately construct questions for the pupils in order to 
improve their inquiries. Based on the analysis of questionnaires given to my 10 pupils, 90% of them agreed that the 
use of the EERB gave them enough time to think prior to giving their answers. This directly proves that the average 
of 0:35 minutes or 35 seconds waiting time given to them was sufficient. This was further improved by the use of the 
EERB to enhance my inquiry technique.  
 
5. Suggestions for Future Research 
 
Towards the end of this research, I admit that there are a few demerits in this research that could be improved. 
Apart from that, there are several main suggestions that must be prioritised to improve the quality of the research. 
Though the use of EERB can enhance the quality of pupils’ response, interest and enthusiasm in inquiry teaching, its 
intervention may limit pupils’ verbal response. This situation may further undermine pupils’ verbal speech during 
learning and teaching process. In this regard, EERB should only be used in parts of learning and teaching process or 
only in particular phases. Any future research can apply the use of EERB in a bigger classroom in which pupils are 
divided into several groups. Group learning activities like quizzes will undoubtedly add pupils’ excitement to use 
EERB as a response medium for the members of the group. The flexible, light, easy to use and economic nature of 
EERB itself makes it even more suitable to be used by any teacher to teach any subject. Thus, I believe that it is time 
for the EERB to be made as a routine tool, not only for science teachers but also for all teachers teaching other 
subjects, as what has been practiced in the other countries.  
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